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5 per cent, of the total light given out. Under any circumstances
the efficiency of the arc light will depend greatly on the temperature
of the incandescent ends of the conductors forming the arc, and for
this reason carbon rods are always employed.

The carbon arc light was discovered in 1802 by Professor
Ritter, soon after the discovery of the voltaic pile, and the experi-
ments of Sir Humphry Davy in 1808 revealed its principal
features. Carbons of wood charcoal were originally used, but as
these were rapidly consumed the use of retort carbon was intro-
duced by Foncault in 1843. In 1877 Siemens introduced cored
carbons. Modern carbons are made from finely ground evenly
graded mixtures of graphite and carbon moistened with tar,
treacle or sugar solution; this is forced through circular dies
and then baked with a high temperature in earthenware vessels
from which the air is excluded ; the carbon tubes thus produced
have their cores filled with a softer material (graphite or graphite
with added chemicals) which is forced into them ; then they are
thoroughly dried.

The passage of electricity through the electric arc is somewhat
similar to the conduction of electricity through an electrolyte.
The vapour of the arc consists of a stream of carbon atoms which
leave the positive carbon taking with them charges of positive
electricity. Those which are not oxidised by the way reach the
negative carbon. This explains why the positive carbon is con-
sumed at a greater rate (about twice) than the negative carbon *,
and also accounts for the formation of a crater on the former and
the more or less pointed shape assumed by the latter. Of course,
oxidation takes place at the heated ends of the carbons as well as
along the exposed sides of the stream of vapour, and the advantage
of cored carbons lies in their facilitating the maintenance of a
regular shape at the burning ends.

The oxidation of the vapour in the arc has the effect of giving
it a sort of waist-like shape, and the constriction varies not only
with the length of the arc but also with the amount of the current.                i

As a consequence the apparent resistance of the arc diminishes as            '   i

the current increases, and it is necessary to employ an external

* In some lamps a thicker carbon is used for the positive, in order that positive
and negative carbons may burn with the same rate of change of length.